orientations. Analysis of the electron-density map (Fig. 2) shows that rotation of the phenyl ring about the C18ÐC19 and C19ÐC20 bonds creates space for the binding of three disordered water molecules whose total site occupancy is 0.8. The water molecules are linked to each other by hydrogen bonds [ Table 1 ; O61Á Á ÁO63 3.05 (3) A Ê and O63Á Á ÁO62 2.67 (3) A Ê ] and also interact with the peptide [O62Á Á ÁO32 2.77 (2) A Ê , O61Á Á ÁN1 2.932 (12) A Ê and O62Á Á ÁN1 2.88 (2) A Ê ]. Hydrogen bonds are also formed between the peptides; N18Á Á ÁO27 3.038 (6) A Ê , N33Á Á ÁO26 2.984 (7) A Ê and O26Á Á ÁO12 2.837 (6) A Ê .
The peptide backbone of (I) is twisted (Fig. 2) , and the conformation is different from a -turn or extended (-sheet) structure. The structural features of (I) seem to be similar to those of the molecule in the complex with HIV protease (Baldwin et al., 1995) . Selected torsion angles are listed in Table 2 , to compare the backbone structures of the two compounds. The angles involving the atoms of the Mta residue are signi®cantly different in the free and complex structures (e.g. N13ÐC13ÐC14ÐS15), and the thiazolidine ring is puckered differently (N28ÐC28ÐC29ÐS30). In contrast, the backbone conformation of the Apns±Thz±Tbu moiety observed in the crystal of (I) is closely related to that observed in the enzyme complex. Furthermore, it is known that the range of observed solution conformations of this fragment is rather limited (Ohno et al., 1996) . Thus, it is suggested that the Apns±Thz± t Bu fragment has a relatively rigid conformation, which is nearly optimal for tight interactions between the Apns moiety of (I) and the catalytic centre of the HIV protease active site.
Experimental
Compound (I) was synthesized according to the method of Mimoto et al. (1991) . Compound (I) (20 mg) was dissolved in hexylene glycol (0.3 ml), and water was added to this solution in several small portions of 0.01 ml. The addition of water was stopped before the solution became opaque. The solution was then sealed in a vial and crystals were grown for 2±5 d at room temperature. A crystal of (I) was mounted on a nylon loop with mother liquor solution (aqueous hexylene glycol) and frozen in a nitrogen stream at 100 K.
Crystal data
Monoclinic, P2 1 a = 10.7631 (4) A Ê b = 13.1751 (4) A Ê c = 12.5623 (5) A Ê = 96.887 (2) V = 1768.54 (11) A Ê 3 Z = 2 D x = 1.281 Mg m À3 Synchrotron radiation ! = 0.83600 A Ê " = 0.20 mm À1 T = 100 (2) K Plate, colourless 0.25 Â 0.10 Â 0.02 mm
Data collection
Rigaku R-AXIS-IV image-plate detector Oscillation scans 5965 measured re¯ections 3571 independent re¯ections 3321 re¯ections with I > 2'(I)
(Sheldrick, 1997) Extinction coef®cient: 0.30 (3) Intensity data were collected by the oscillation method using synchrotron radiation (SPring-8/BL24XU-A). A total of 60 images covered 180 rotation on the 9 axis. Image data were processed using MOSFLM (Leslie, 1999) and the CCP4 program suite (Collaborative Computational Project, Number 4, 1994) . High background regions were observed at approximately 3.0 A Ê resolution and these regions were excluded from the processing. A total of 15 444 re¯ections were observed from the image data, and these were averaged to 6157 re¯ections by the CCP4 program suite, with R merge = 0.092. The H atoms of the peptide were placed in calculated positions and constrained during the re®nement, with alkyl and aromatic CÐH distances of 0.96±0.97 and 0.93 A Ê , respectively, and U iso (H) = 1.2± 1.4U eq (C) and U iso (H) = 1.0±1.2U eq (C methyl ). The H atoms of the water molecules were positioned by considering the hydrogenbonding networks and were ®xed during the re®nement. The absolute stereochemistry is known from the known chirality of the starting materials in the synthesis, but it could not be determined from the present data.
Figure 2
The electron-density map of (I) (Swiss-PdbViewer; Guex & Peitsch, 1997) , showing the disordered state of (I) and the water molecules. Contours show the boundaries of 1.0 and 2.5'. Three water molecules (O61, O62 and O63) bind when the phenyl ring swings into an alternate conformation designated by the primed atoms. Data collection: PROCESS (Higashi, 1996) ; cell re®nement: MOSFLM (Leslie, 1999) ; data reduction: MOSFLM; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 1998) ; software used to prepare material for publication: PARST (Nardelli, 1983).
The beam time at SPring-8/BL24XU-A for this study was provided by the Hyogo prefecture and the Japan Synchrotron Radiation Research Institute (Approval No. C99A24XU-005N).
Supplementary data for this paper are available from the IUCr electronic archives (Reference: SX1119). Services for accessing these data are described at the back of the journal. organic compounds Table 2 Selected torsion angles for (I) in the crystal and in the complex with HIV protease ( ).
Torsion angle
Crystal Complex
À32. 
Computing details
Data collection: PROCESS (Rigaku, 1996); cell refinement: MOSFLM (Leslie, 1999) ; data reduction: MOSFLM;
program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97
(Sheldrick, 1997); molecular graphics: PLATON (Spek, 1998) ; software used to prepare material for publication: PARST (Nardelli, 1983). (6) 0.040 (7) 0.003 (5) −0.008 (5) −0.014 (6) C20 0.023 (6) 0.036 (8) 0.050 (7) 0.005 (6) 0.003 (4) −0.003 (7) C21 0.030 (7) 0.046 (12) 0.048 (8) −0.006 (11) −0.004 (6) −0.015 (11) C22 0.038 (7) 0.066 (10) 0.074 (10) 0.005 (7) −0.002 (7) −0.035 (9) C23 0.037 (6) 0.093 (13) 0.043 (7) 0.016 (7) −0.003 (5) −0.030 (8) C24 0.031 (6) 0.088 (12) 0.042 (6) 0.007 (7) 0.006 (5) −0.019 (7) (7) C16-H18 0.960 (8) N13-C13 1.462 (7) C16-H19 0.960 (8) C13-C17 1.524 (7) N18-H20 0.860 (5) C13-C14 1.531 (7) C18-H21 0.979 (6) C14-S15 1.817 (6) C19-H22 0.970 (14) S15-C16
3-[3-benzyl-2-hydroxy-9-(isoquinolin-5-yloxy)-6-methylsulfanylmethyl-5,8-dioxo-4,7-diazanonanoyl]-N-tertbutyl-1,3-thiazolane-4-carboxamide
1.794 (8) C19-H23 0.970 (15) C17-O17 1.238 (7) C21-H24 0.93 (2) C17-N18 1.347 (7) C22-H25 0.930 (18) N18-C18 1.478 (7) C23-H26 0.929 (16) 
